WHAT IS CLAIMED IS: 



to 



'tr--^nTretfTcnrn5f-ep€f=9t^ method 
comprising the steps of: 

placing the tool in a subterranean well bore; 
propagating electromagnetic waves throug]?^he earth; 
detecting the electromagnetic waves; anj 

actuating the tool in response Ao the detection of the 
electromagnetic waves. 

2. The method of Claim 1 whefein: 

the placing step is perforn^ed by lowering the tool into the wellbore 
on a tubing structure. 



its 



3. The method of a^im 1 wherein: 
the placing stefVis performed by placing a mechanically actuatable 
well tool in the welll 



4. The me^od of Claim 1 wherein: 
20 the pla^ng step is performed by placing a perforating gun in the 

wellbore. 
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The method of Claim 4 wherein: 
'the placing step is performed by placing a mechanically actuatable 
frforating gun in the wellbore. 
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le metnoa ot Claim 1 wherein: 
the propagating step is performed by propagating 
waves having square configurations through the eartl 



K:tromagnetic 



7. The method of Claim 6 wherein: 

the propagating step is perform^ by propagating electromagnetic 
waves having modulated square cgprfigurations through the earth. 

8. The method of Cl^ 1 wherein: 
the propagatinp^ep is performed by propagating electromagnetic 

waves having a Jf^quency of approximately 15 Hz or less through the 
earth. 



ay 



r The method of Claim 1 furt her comprising the sten nf: 
encQding-afl^ettiatiun aooress in the electromagnetic waves. 
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le method 



comprising the steps of: 

providing a well tool assembly including th^^well tool, an 
electromagnetic frequency receiver, and an actuatiop^ection; 

lowering the well tool assembly into a subtpiranean wellbore; 
propagating electromagnetic waves thpdugh a portion of the earth 
externally adjacent the wellbore; and / 

utilizing the receiver to detect Jfene electromagnetic waves in the 
earth and responsively cause the 5<^uation section to actuate the well 
tool. 




11. The method of Clajpfi 10 wherein: 

the well tool is a mechanically actuatable well tool. 



12. The methoGT of Claim li wherein: 

the mechanically actuatable well tool is a perforating gun. 
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13. Theyfiethod of Claim 10 wherein: 

the lowering step is performed by securing the well tool assembly to 
a tubing^ structure and then lowering the tubing structure into the 
wellbol^. 



14. The method of Claim 10 wherein: 

the propagating step i s performed by propagating electrom agnetic 
waves havingsouafe'eorTngurations through the earth. 
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the propagating step is performed by^opagating electromagnetic 
waves having sine or cosine configuratipftsthrough the earth. 



16. The method of Clairpno wherein: 

the propagating st-^ is performed by propagating electromagnetic 
waves having a fi::e^ency of approximately 15 Hz or less through the 
earth. 



The method of Claim 10 further comprising the step of: 



ing an attdgtion address in the eieciromagnelic waves. 
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18. A method of perforating a s/ibterranean wellbore casing, tlie 
metlioci comprising the steps of: 

providing a perforating gun assembly including a perforating gun 
having a mechanically actuatable firifig head, a motor section connected 
to the firing head, and an electron^agnetic frequency receiver connected 
to the motor section; 

lowering the perforating cfljn assembly through the wellbore to a 
casing section to be perforated; 

propagating electromaqipetic waves through a portion of the earth 
externally adjacent the casind^ and 

utilizing the receive/ to detect the electromagnetic waves and 
responsively cause the nptor section to mechanically actuate the firing 
head. 

19. The method/of Claim 18 wherein: 

the lowerirjd'ifep is performed by securing he well tool assembly to 
a tubing strucfur^ ^f^d then lowering the tubing structure into the 
wellbore. 



20 20. The method of Claim 18 wherein: 

the prdpagating step is performed by propagating electromagnetic 
waves having square configurations through the earth. 



21. The method of Claim 18 wherein: 
25 the propagating step is performed by propagating electromagnetic 

waves mving sine or cosine configurations through the earth. 
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22. The method of Claim isyvherein: 

the propagating step is p^formed by propagating electromagnetic 
waves having a frequency p^approximateiy 15 Hz or less through the 
earth. 

23. The method of Cl^m 18 further comprising the step of: 
encoding an actuation address in the electromagnetic waves. 
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a wellbore extending through the earth; am 
a well tool assembly disposed in the well^re and including: 
an actuatable well tool, 

a receiver operable to cj^tect electromagnetic waves 
propagated through the earth and respG^sively generate a signal, and 

an actuation structure q/erable to receive the signal and 
responsively actuate the tool. 



25. The subterranean well Claim 24 wherein: 

the actuatable well toolis a mechanically actuatable well tool. 

26. The subterraneaj/ well of Claim 25 wherein: 

the mechanically/ctuatable well tool is a perforating gun having a 
mechanically actuatabie firing head portion. 

27. The subterranean well of Claim 25 wherein: 

the actuateran structure includes a motor operative to mechanically 
actuate the v\^l tool. 

28. "me subterranean well of Claim 27 wherein: 

th/ motor has an output member translatable in a selectively 
variable direction through a selectively adjustable stroke. 



29. The subterranean well of claim 24 further comprising: 
a transmitter ope rative to^D CQeaoate-" eTHcrromaanetic waves 
^through aoocfejefrerthe earth externally adjacent the wellbore. 
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m,3te^»^HjiMi^^aaaf aa^ nf c\ ^ \m 29 Wherein : 
the electromagnetic waves have square configi 



jtions. 



31. The subterranean well of Claim 30 wherein: 
the electromagnetic waves are modulated square waves. 



10 

n 



32. The subterranean well of Claim 29 wherein: 

the electromagnetic waves have a freq/ency of approximately 15 Hz 



or less. 



33. The subterranean well of Claim 29 wherein: 
the electromagnetic waves pfave an actuation address encoded 
therein. 



15 34. The subterranean wefl of Claim 24 wherein: 

M the receiver is opermJie to generate the signal in response to 

« detecting electromagnet>ic waves propagated through the earth and 

y having both a predeter/nined frequency and encoded actuation address. 



20 35. The subte;?ranean well of Claim 24 wherein: 

the wellbo|?e is lined with a metal casing having a first portion, and a 
second portion longitudinally spaced apart from the first portion in a 
downhole d[/ection, 

the ifBceiver has a control circuitry portion, and 
25 th/well tool assembly has first and second electrically conductive 

paths/ which are insulatively isolated from one another and are 
resj^lectively operative to (i) transm it an electromagnetic wave signal from 
t/e first casing podiofl-fee-tn^^ntrol circuitry portion, and (2) connect a 
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ontrol circuitry 



portion. 

36. The subterranean well of Claim 55 whepem: 

the well tool assembly has an elopj^ted, electrically conductive 
tubular outer body portion and a gen^lly coaxially extending electrically 
conductive tubular inner body ppraon, each of the outer and inner body 
portions having insulative/^ps formed therein between adjacent 
longitudinal sections thep^f. 

57. The subj^ranean well of Claim 56 wherein: 

the adja€fent longitudinal sections of the tubular outer body portion 
having axj^y spaced apart threaded end portions threadedly connected 
to an^^nular collar member at thread joints containing an electrically 
insjiflative material defining spaced apart insulation gaps between the 
rongitudinal sections of the outer body portions and electrically isolating 
them from one. 



58. The subterranean hew of Claim 24 wherein: 
20 the receiver has a /ircuit board portion with a main CPU portion 

adapted to receive an /electromagnetic wave detection signal and a 
ground signal and res|5i^i|sively generate an actuation request signal, and 
an auxiliary fail-safe JgjU portion operative to receive the actuation 
request signal, moni^r selected parameters of the well tool assembly to 
25 detect whether systfem errors exist, and responsively generate the first- 
mentioned signal otjly in the absence of sensed system errors. 
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*gaj.l:io-Gubt Q FPanoan.. \A; iejJ-Q£-Qajm.24Jiflai^^ 
the subterranean well further compps^s a sensor for sensing a 
predetermined downhole parameter, ar 

the well tool assembly furth^Mncludes a transmitter operative to 
transmit through the earth toa^rf ace-disposed receiver electromagnetic 
waves indicative of the vaLweof the sensed parameter. 



40. The subi^ranean well of Claim 24 wherein: 
the w^tool assembly is suspended on a tubing structure extending 
into thfi^elibore. 
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■-znrT^weii tool assembly operanveiy positionaDie" 
wellbore and comprising: 
an actuatable well tool; 

a receiver operable to detect electromagnetic wp^es propagated 
through the earth and responsively generate a signal; a^ld 

an actuation structure operative to receive the signal and 
responsively actuate the tool. 



42. The well tool assembly of Claim 
the actuatable well tool is a mech 



43. The well tool assembly 
the mechanically actuata 
mechanically actuatable firin 





herein: 
actuatable well tool. 



:iaim 42 wherein: 

well tool is a perforating gun having a 
portion. 



44. The well tool assembly of Claim 42 wherein: 
the actuation stojcture includes a motor operative to mechanically 
actuate the well tooK 



20 45. The w^ll tool assembly of claim 44 wherein: 

the mG^or has an output member translatable in a selectively 
variable direction through a selectively adjustable stroke. 



). The well tool assembly of Claim 41 wherein: 
25 ythe receiver is operable to generate the signal in response to 
detecting electromagnetic waves propagated through the earth and 
ynaving both a predetermined frequency and encoded actuation address. 
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47 . Th o-W GH tool- a 5semblv-0f"Gta4m4lwherein: 
the receiver has a control circuitry portion, 
the well tool assembly has first and second electrically conductive 
paths which are insulatively isolated from anotper and are respectively 
operative to (1) transmit a received electromagnetic wave signal to the 
control circuitry portion, and (2) transmit a r^eived ground signal to the 
control circuitry portion. 



s 
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48. The well tool assembly of Clayn 47 wherein: 

the well tool assembly has /an elongated, electrically conductive 
tubular outer body portion and^a generally coaxially extending electrically 
conductive tubular inner bod;/^ oortion, each of the outer and inner body 
portions having insulatiue gaps formed therein between adjacent 
longitudinal sections thei4of. 

49. The well 6^1 assembly of Claim 48 wherein: 

the adjac^t longitudinal sections of the tubular outer body portion 
having axialj^/spaced apart threaded end portions threadedly connected 
to an aiipfular collar member at thread joints containing an electrically 
insulajiive material defining spaced apart insulation gaps between the 
lop^tudinal sections of the outer body portions and electrically isolating 
tlllBtfi-^penrDTie another. * 
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50. The well tool assembly of Claim 41 wherein: 
the receiver has a ©ircuit board portion with a main CPU portion 
adapted to receive an /electromagnetic wave detection signal and a 
ground signal and n^pSnsively generate an actuation request signal, and 
an auxiliary fail-sar^CT^u portion operative to receive the actuation 
request signal, moBnrorlselected parameters of the well tool assembly to 
detect whether system errors exist, and responsively generate the first- 
mentioned sigijal only in the absence of sensed system errors. 

t/ ^--dirTfWwe]} tool assembly of Claini^^wtifther comprising: 

a sensor for sensinga^ceefefermined downhole parameter, and 
a transroifefe^roperative to generate electromagnetic waves 
indicatjy^^f thejaJJue-©*4f=^e-semetfTJara^ ' 
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52. A perforating gun assembly operatively positionable in a 
subterranean wellbore and Comprising: 

a perforating gun Jfiaving a mechanically actuatable firing head 
portion; / 

an actuating secyon connected to the firing head and including a 
motor operable to/eniage and mechanically actuate the firing head 
portion; and \l h 

a receiver corfine(|ted to the actuating section and being operative 
to detect electro^nagnetic waves propagated through the earth and 
responsively operate the motor. 

re perforating gun assep3J^lv-orCiaFm 52 further comprising: 
a sensor operativ^..6ertense a downhole parameter, and 
a transmjttdfoperative to transmit electromagnetic waves indicative 
of the i^allje QLtti©-sens^ oownnoie parameter. 
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^ method comprising tlie steps of: 



casing, the 



lowering spaced apart perforating gun assembj»i^s through the 
wellbore to a portion of the casing to be perforated, §€ch perforating gun 
assembly including a perforating gun having a rja^chanically actuatable 
firing head, a motor control section connected^o the firing head, and an 
electromagnetic frequency receiver conn^ed to the motor control 
section; 

propagating electromagnetic waygs through a portion of the earth 
externally adjacent the casing; and 

utilizing the receivers to ^detect the electromagnetic waves and 
sequentially fire the perforating guns in a preselected order. 
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55. For use in a sijfbterranean wellbore, a method of operating a 
plurality of well tool asfemblies, the method comprising the steps of: 



lowering spaced apart well tool assemblies through the wellbore to a 
predetermined portion of the wellbore, each well tool assembly including 
a mechanicaliySctuatable well tool, a motor section connected to the well 
tool, and a]/electromagnetic frequency receiver connected to the motor 
section; 

ropagating electromagnetic waves through a portion of the earth 
ext§fnally adjacent the casing; and 

utilizing the receivers to detect the electromagnetic waves and 



)equ( 



le well tools in a preselected order. 
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fe^feepfaw^TfTOTi comprisin( 



a wellbore extending through the earth; arfd 
a spaced apart piurality of well toor assemblies disposed in the 
wellbore and being selectively actuatab^in a predetermined sequence, 
each well tool assembly including ^actuatable well tool, a receiver 
operable to detect electromagnetj^^ waves propagated through the earth 
and responsively generate a sigpl , and an actuation structure operable to 
receive the signal and respop^vely actuate the tool. 



57. The subterrai;tean well of Claim 56 wherein: 
the well toolsire mechanically actuatable. 



58. The sjabterranean well of claim 56 wherein: 
at lea^t one of the well tools is a perforating gun. 

). The subterranean well of Claim 56 wherein at least one of the 
weil^tools is a mecj^aiaj^'iv^etcratatTlFpBiTorating gun. ' 
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